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以次磷酸钠为还原剂化学镀铜的电化学研究
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Electrochemical Study on Electroless Copper Plating Using Sodium
Hypophosphite as Reductant
YANG, Fang鄄Zu鄢 YANG, Bin LU, Bin鄄Bin HUANG, Ling XU, Shu鄄Kai ZHOU, Shao鄄Min
(State Key Laboratory of Physical Chemistry of the Solid Surfaces, Department of Chemistry, College of Chemistry and Chemical
Engineering, Xiamen University, Xiamen 361005, P. R. China)
Abstract The process of electroless copper plating, using sodium hypophosphite as the reductant and sodium citrate
as the chelating agent, was studied using linear sweep voltametry. The effects of temperature, pH, and concentration of
nickel ion on the anodic oxidation of hypophosphite and the cathodic reduction of copper ion were tested. The results
indicated that the higher ultrasonic bath temperature accelerated both the anodic and the cathodic processes. The
increasing pH value promoted hypophosphite oxidation, whereas it blocked the reduction of the copper ion. The nickel
ion not only intensively catalyzed the hypophosphite oxidation, but also codeposited with the copper ion to form the Cu鄄
Ni alloy. With regard to its catalytic activity, this alloy enabled the continuation of the electroless copper plating reaction.



































mol·L-1(10 g·L-1); NaH2PO2·H2O 0.28 mol·L-1(30 g·
L-1); NiSO4·6H2O 0.0076 mol·L-1(2.0 g·L-1); Na3C6H5O7·
2H2O 0.051 mol·L-1(15 g·L-1)；采用分析纯试剂和去
离子水配制溶液. 溶液的 pH 为 9 (用质量分数为
10豫的 NaOH 或体积分数为 10豫的 H2SO4 溶液调
节),溶液温度为 70 益.在 400 mL烧杯中装 200 mL
镀液,于恒温槽中施镀.基体为 2 cm伊2 cm的不锈钢
片.处理过程为,铬酸洗液处理寅水洗寅碱液除油寅
水洗寅酸洗寅水洗寅称重寅水洗寅酸洗寅水洗寅




















峰电流约为 40 益下的 7倍,说明温度的升高将强烈
促进次磷酸钠的氧化;室温下化学镀铜反应无法进
行源于次磷酸钠氧化电流很小;温度升高, 反应物





在 20 益时 Cu2+鄄citrate(图 2a)和 Ni2+鄄citrate (图2b)均


















Fig.1 Influence of the bath temperature on the
anodic oxidation of sodium hypophosphite
electrolyte: NaH2PO2·H2O 0.28 mol·L-1, NiSO4·6H2O













































图 2 温度对 Cu(II) (a)、Ni(II) (b)和 Cu(II)、Ni(II)混合物(c)阴极还原的影响
Fig.2 Effects of temperature on the cathodic reduction of Cu(II) (a), Ni(II) (b), and Cu(II), Ni(II) mixture (c)
pH=9, Na3C6H5O7·2H2O 0.051 mol·L-1; (a) CuSO4·5H2O 0.040 mol·L-1; (b) NiSO4·6H2O 0.0076 mol·L-1；
(c) CuSO4·5H2O 0.040 mol·L-1, NiSO4·6H2O 0.0076 mol·L-1
图 3 pH值对次磷酸钠阳极极化(a)和铜镍阴极还原(b)的影响
Fig.3 Effects of pH value on anodic oxidation of sodium hypophosphite(a) and cathodic
reduction of Cu(II), Ni(II) mixture (b)
70 益, NiSO4·6H2O 0.0076 mol·L-1 and Na3C6H5O7·2H2O 0.051 mol·L-1; (a) NaH2PO2·H2O 0.28 mol·L-1, (b) CuSO4·5H2O 0.040 mol·L-1
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